Differentiation of Erwinia amylovora and Erwinia pyrifoliae strains with single nucleotide polymorphisms and by synthesis of dihydrophenylalanine.
Fire blight has spread from North America to New Zealand, Europe, and the Mediterranean region. We were able to differentiate strains from various origins with a novel PCR method. Three Single Nucleotide Polymorphisms (SNPs) in the Erwinia amylovora genome were characteristic of isolates from North America and could distinguish them from isolates from other parts of the world. They were derived from the galE, acrB, and hrpA genes of strains Ea273 and Ea1/79. These genes were analyzed by conventional PCR (cPCR) and quantitative PCR (qPCR) with differential primer annealing temperatures. North-American E. amylovora strains were further differentiated according to their production of L: -2,5-dihydrophenylalanine (DHP) as tested by growth inhibition of the yeast Rhodotorula glutinis. E. amylovora fruit tree (Maloideae) and raspberry (rubus) strains were also differentiated by Single Strand Conformational Polymorphism analysis. Strains from the related species Erwinia pyrifoliae isolated in Korea and Japan were all DHP positive, but were differentiated from each other by SNPs in the galE gene. Differential PCR is a rapid and simple method to distinguish E. amylovora as well as E. pyrifoliae strains according to their geographical origin.